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in circular and in oblong furnaces to from eight to fourteen, according to the size of the furnace. The smallest number now employed in practice is five (Clausthal and some parts of Spain), but whatever the number, they are evenly distributed round the furnace. The diameter of tuyeres varies between 27| inches and 4 inches, but 3 inches to 3J inches are the sizes most commonly employed. The distance across the furnace between the tuyeres varies from 36 up to about 60 inches, the latter figure, however, being rarely met with. Increasing the size of circular furnaces, of course, results in greater capacity, but hardly in proportion to the increased area, while the pressure of blast has to be augmented in order to ensure penetration to the centre of the charge. The augmented blast-pressure requires, in order to preserve the reducing action, simultaneous increase in the height of the furnace; and is accompanied by the disadvantages of increased loss by volatilisation, and of a creeping upward of the smelting zone which reduces the temperature at the tuyeres. With circular furnaces of moderate height, moreover, the fuel has to be thrown towards the centre in order to allow the blast to penetrate and prevent the formation of a chimney of unmelted charge, while with oblong furnaces fuel, ore, and fluxes may be spread in even layers, which gives better reduction. The capacity of an oblong furnace may be doubled by simply doubling its length, without interfering with its breadth or altering any other condition; whereas doubling the sectional area of a circular furnace does^not result in doubling its capacity, unless the height and the blast pressure'are increased proportionately at the same time.
For basic ores rich in lead and poor in silver producing fusible ferruginous slags, where the high volatilisation loss is comparatively unimportant, large circular furnaces may be employed with advantage (e.g., Spain); but with ores poor in lead and rich in silver, and especially in cases where the slags produced are high in silica and lime, the oblong form is far preferable (United States, Mexico, Australia). The blast pressure employed with circular furnaces varies according to the height of the furnace from 10 to 20 inches of water (6 to 12 ozs. per square inch) with a diameter of 36 to 42 inches. With larger circular furnaces of from 48 to 60 inches diameter the blast pressure must be increased to 1 Ib. or even 1-J- Ibs. (28 to 42 inches of water) if the ores are at all infusible. The tonnage capacity of a furnace of given area is much increased by raising the blast pressure, but it is necessary to raise simultaneously the height of the charge column, in order to keep the top cool and to prevent losses by dusting and volatilisation; with modern high furnaces blast pressures ranging up to from 40 to 45 ozs. are commonly employed.
Lead furnaces may be provided with an interior " sump/' which is tapped at intervals into an exterior " tapping box," or they may have an interior " well" or " crucible," which is always kept full of lead, and which communicates by means of a channel called the " syphon tap " with an iron potr from which the lead can be ladled almost continuously. The former is the old arrangement still used in a few Geiman lead furnaces, but now almost everywhere obsolete; the latter arrangement being in almost universal use. One great disadvantage of the sump furnace is that the operation of tapping interferes with the regular working of the furnace, a large mass of unsmelted material being suddenly lowered through the smelting zone, and the sudden contact of solid material with the bottom of the hearth, when the bath of lead is removed by tapping, is liable to give rise to the foimation of " sows "